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NASA has been interested in wireless communications for many years, especially 
when the crew size of the International Space Station (ISS) was reduced to two 
members. NASA began a study to find ways to improve crew efficiency to make 
sure the ISS could be maintained with limited crew capacity and still be a 
valuable research testbed in Low-Earth Orbit (LEO). 

Currently the ISS audio system requires astronauts to be tethered to the audio 
system, specifically a device called the Audio Terminal Unit (ATU). Wireless 
communications would remove the tether and allow astronauts to freely float from 
experiment to experiment without having to worry about moving and 
reconnecting the associated cabling or finding the space equivalent of an 
extension cord. 

A wireless communication system would also improve safety and reduce system 
susceptibility to Electromagnetic Interference (EMI). Safety would be improved 
because a crewmember could quickly escape a fire while maintaining 
communications with the ground and other crewmembers at any location. In 
addition, it would allow the crew to overcome the volume limitations of the ISS 
ATU. This is especially important to the Portable Breathing Apparatus (PBA). 

The next generation of space vehicles and habitats also demand wireless attention. 
Orion will carry up to six crewmembers in a relatively small cabin. Yet, wireless 
could become a driving factor to reduce launch weight and increase habitable 
volume. Six crewmembers, each tethered to a panel, could result in a wiring mess 
even in nominal operations. In addition to Orion, research is being conducted to 
determine if Bluetooth is appropriate for Lunar Habitat applications. 

NASA’s Avionic Systems division has built and tested wireless communications 
systems geared around Bluetooth to save power and minimize interference with 
Wireless Local Area Networks (WLANs). Bluetooth’s frequency hopping 
scheme was built to minimize interference in the 2.4GHz band. NASA has also 
studied and quantified how much of a factor that interference will play and is 
looking into authorizing the frequency for use on board. In addition, NASA has 
been heavily researching Voice over IP (VoIP) because IP traffic between 
systems is a requirement in the Constellation Program (CxP). 

Two options to continue NASA’s current work are by (1) pursuing a Detailed 
Test Objective (DTO) for a wireless system onboard the ISS or (2) building a 
wireless handset to reduce the Space Shuttle’s susceptibility to EMI while 
providing a low-cost integration path to the ISS. 
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Audio Bus 






Wireless Audio Gateway (WAG) 





Old design New design 

Wireless Handset Control Unit (WHCU) 
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7. Incorporate new Bluetooth microcontroller with integrated DSP into 
future revision 
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Coexistence of Voice / Data 

- Data needed for mode selection, PTT 

- Data allows potential future 
upgrades like VoIP interface to LAN 




0 


0 

_Q 

O 

cr 


CD 

E 

CO 


1^ 

o 

o 

CNI 


LO 


CD 

CO 

Q 


CNI 


0 

CO 

0 

CL 


O 

0 

'ZT 

C/3 


0 

(0 

■ ■■■ 

o 


0) 

n 

E 

< 

CO 

CO 


CD 

-I— < 

c 

0 

o 

0 

o 

0 

Q. 

0 

^ C 

s § 


-c: 

o 

c: 

o g 
£ co 
8 c 

S -S’ 

0 ) <0 

s 

uj 



m 

13 

> 

0 

h -1 

<D 

2 

C /3 

GO 

0 

Vh 

PLh 

"Td 

a 

o 

GO 


E 

E 

X 

0 


CO 

o 


8 

o 

O) 

>> 

~o 

s_ 

o 

oo 



o 

CO 


l-_l 

o 

n- 


i=i 

o 

o 

C-J 


o 

'=5 

mlj 


i=i 

LtJ 

cn 


LTl 

CN 


CO 

CO 


N 

X 

>, 

(J 

0 

3 

CT 

0 


0 
4 — ' 
£ 

0 

u 


1= 

DO 

0 

> 

ra 

0 

O 


CN 

(N 

Ph 

GO 

O 

GO 

< 

GO 

< 

£ 


m 

o 

o 

<N 

44 

O 

c 3 


& 

aj 


§ 


o 

o 

a 


?> 

CJ 

• r«*4 

co 

S 

o 

CJ 

0 

• r »4 

1 

<G> 

•2 

5 

3 









CD 


CD 

_Q 

O 

cr 


CD 

E 

CD 


1^ 

O 

O 

CNI 


LO 


CD 

03 

O 


CD 

CD 

03 

Q_ 


o 

o 

cn 

x 

o 

cn 

% 

0) 


o 

CD 

S' 

C/3 


CD 

-i— < 

c 

0 

O 

0 

o 

0 

Q. 

CD 

^ C 

s § 


-c: 

o 

c: 

o g 
£ oo 
8 c 

TS -S> 

0 <0 

2 

m 



o- 

f- 

E 

1 





.Q 

CB 

C 

o 

ro ^ 

D) w 

a> 
c 


0 ) 


o 

5 

£ 

CD 

UJ 

s 

UJ 


-c: 

o 

c: 

2 

OQ 

c: 

,a> 

</> 

CD 

Q 


H 

< 

CD 


1 l 


# o 

"3 

< 

<D 

X 

<D 

Q 


"T 3 

cd 


CD 

GO 


_. .4 

S ccS 

^ CD 

55 K 


43 ^ 

C/3 


O C/3 

o 

o w 

o 

« 7> 

2 .13 

o 

o 

5 s? 

u 

Ph 
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Jabra250: Best audio quality, standard commercial headset 





